Fronti tlh,e Departmen t of (-Ctlnicll 
Measurements of fasting and postprandial serum concentrations of individual bile acids have so far been performed by radioimmunoassav or gas chromatographv.' Before analvsis by aas chromatography the bile acids are deconjugated. so that both free and conjugated bile acids are measured and no information is obtained regarding the amino acid of the conjugate (glycine or taurine). Radioimmunoassavs either do not distinguish at all between glycine and taurine conjugates$" or crossreact to a considerable degree. 8 3xSD of a low repetent) were 0(08 nmol/ml for glycodeoxycholic acid and from 0(03 to 0-06 nmol/ml for the other bile acids when 30% of the plasma extract was injected in the chromatograph; the sensitivity was increased by injecting 45% of the plasma extract when fasting samples were analysed.
STATISTICS
The significance of differences between mean values was evaluated by Student's t test (paired).
Results
The mean values of the fasting plasma bile acid concentrations ranged from 0.07 nmol/ml (taurodeoxycholic acid) to 0-24 nmol/ml (glycochenodeoxycholic acid) ( Table 1 ). The postprandial profiles of the bile acids are shown in Figs. 1-3. Each bile acid concentration had already risen significantly at a half hour postprandially (p<0. 01). The highest postprandial levels were from 2.4 (taurocholic and taurodeoxycholic acid) to 4.7 times (glycochenodeoxycholic acid) higher than the fasting values. Generally, the glycine conjugates obtained a clearly defined maximum value within the 2' hour period studied, whereas the taurine conjugates were still increasing at the end of the period (taurochenodeoxycholic acid), or reached a broad plateau (taurocholic and taurodeoxycholic acid). The difference in postprandial profiles between glycine and taurine conjugated bile acids becomes more pronounced when the profile of the added glycine conjugates is compared with the profile of the combined taurine conjugates (Fig. 4) .
The different postprandial plasma concentration patterns of glycine and taurine conjugated bile acids lead to a shift in the glycine/taurine ratios as seen in Fig. 4 and Table 2 . The glycine/taurine ratio for the 
Discussion
This study of fasting and postprandial plasma concentrations of glycine and taurine conjugated bile acids in healthy subjects revealed a difference between the profiles of these two types of conjugates. The postprandial increase in the total glycine/taurine ratio to a maximum at one to 12 hours shows that, in the early postprandial phase, the relative increase in plasma concentrations of glycine conjugated bile acids exceeds the relative increase of taurine conjugated bile acids. The plasma bile acid level is determined by the balance between intestinal input and hepatic clearance and represents the hepatic 'spill over'. The hepatic assimilation of bile acids under physiological conditions follows the kinetics of a first order reaction with uptake of a constant fraction of the bile acids carried to the liver.'") The hepatic fractional uptake of the glycine conjugate of a bile acid is identical with the uptake of the taurine conjugate, and the uptake of conjugated cholic acid is higher than the uptake of a conjugated chenodeoxycholic acid.tl Thus, the larger relative postprandial increase in glycine compared with taurine conjugates of the bile acids in the early postprandial period is most likely to depend on a larger intestinal absorption rate of these conjugates. There is evidence for two types of absorption mechanisms for bile acids in the small intestine: group.bmj.com on June 20, 2017 -Published by http://gut.bmj.com/ Downloaded from 252 K Linntn passive absorption in both the jejunum and ileum, and active absorption confined to the ileum. 2 3 The passive absorption rate depends on the polarity of the bile acid: dihdroxy-bile acids are absorbed faster than trihydroxy-bile acids, unconjugated bile acids faster than conjugated bile acids, and protonated forms faster than ionised forms. The state of ionisation is of particular importance as the permeability for protonated forms is about 10 times that for ionised forms. 12 The active transport system in the ileum on the other hand favours absorption of trihydroxy-bile acids over dihydroxy-bile acids and conjugated forms over free forms with only minor differences for tauro-compared with glycoconjugates.
The pKa values of glycine conjugated bile acids are nearly 5 compared with about 2 for tauroconjugates. A sufficient fraction of glycine conjugates, therefore, should be protonated at least in the most proximal part of the intestine to allow for a non-ionic diffusion across the intestine, whereas this should not be possible for taurine conjugates. The higher relative increases in the early postprandial period of glycine conjugates compared with the taurine conjugates are thus explained by a passive, non-ionic absorption in the proximal intestine of glycine conjugated bile acids, in addition to the active absorption in the ileum of both types of conjugates. Somewhat unexpectedly, glycocholic acid tended to increase more rapidly than the less polar glycochenodeoxycholic acid and glycodeoxycholic acid, and correspondingly the glycine/ taurine ratio of the trihydroxy-bile acid increased earlier than the ratios of the dihydroxy-bile acids. The concentration of glycocholic acid again declined faster than the concentrations of the glycodihydroxy-bile acids, which is in accordance with a higher hepatic clearance of the former. The different absorption patterns of glycine and taurine conjugated bile acids should be borne in mind when, as suggested by some authors,'4 the postprandial plasma bile acid profile obtained by a radioimmunoassay procedure is used as a test of ileal function.
